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1 TACIIOPT PABOYEWM ITPOT'PAMMbBI YYEBHOM JUCIUILIUHBI

1.1 Ob6aacTe npuMeHeHns1 padoyeii NpPOrpaMmbl

PaGouass mporpamma yueOHOUM mucrmmummabsl OI1.04 DnexkTpoHHash TEXHUKA SBISETCS YacCThIO
MporpaMMbl MOATOTOBKH crienuanuctoB cpeanero 3seHa (gaiee -IIIICC3) B coorBerctBuu ¢ ®PI'OC mns
cneranbHocT  27.02.03  ABTOMaTtMKa U TelIEeMEXaHWKa Ha TpaHCmopTe (HKEeIe3HOI0POKHOM
TpPaHCIOPTE).

[Tpu peanuzanuu paboueil mporpamMmbl MOTYT HCHOJIB30BaThCS pas3iinyHble 00pa3oBaTellbHbIE
TEXHOJIOTUH, B TOM YHCJIE JUCTAaHIIMOHHBIE 00pa30BaTeIbHbIE TEXHOJIOTUH, IEKTPOHHOE 00yUeHHE.

Pabouas mporpamma y4eOHOM JUCHMIUIMHBI MOXET OBITh MCIIOJIb30BaHA B MPO(ECCHOHANBHOM

MOJITOTOBKE, IEPETIOJIrOTOBKE M IMOBBINICHUN KBATH(DHUKAINU pabodnX 1O IPOoQeccusim:

DNEeKTPOMOHTEp TO OOCITY)KUBAaHHUIO M PEMOHTY YCTPOWCTB CHUTHAIM3AIMH, ICHTPAIU3AINA H
OJIOKUPOBKH;

DNEeKTPOMOHTAKHUK IO CUTHATM3AIUH, [IEHTPATU3alUi 1 OJIOKUPOBKE.

1.2 MecTto yuyeOHoit nucuuniauabl B crpykrype OIIOII-IIIICC3:
VYuebnas quctuminaa OI1.04 DnekTpoHHas TEXHUKA SBISETCS YaCThIO0 001enpodhecCHOHATBEHOTO

IUKJIA.

1.3 IInanupyemble pe3yJIbTaThl OCBOCHUSI Y4eOHOMW AUCHMIIMHBI:

1.3.1B pe3ynbrare ocBOeHUS YI€OHON AUCITUTUIMHBI 00YJaIONTUNCS TOJDKEH

yMeTb:

— ompeacyiATb MW AHAJIU3UPOBATL OCHOBHBIC MapaMCTpbl JJICKTPOHHBIX CXEM U 110 HHUM

yCTaHaBJIMBATh PA0OTOCIIOCOOHOCTD YCTPOIMCTB ANEKTPOHHON TEXHUKH;
— IPOU3BOJIUTH MOA00P JIEMEHTOB AJIEKTPOHHON amnmaparypsl 1o 3aJJaHHBIM ITapaMeTpaM

3HATh:
— CYIIHOCTb (PM3UYECKUX MPOIIECCOB, MPOTEKAIOIINX B JIEKTPOHHBIX MPHOOpaxX M yCTPOHCTBAX;

— IPUHIMIIBI BKIIOYEHUS 3JIEKTPOHHBIX TPUOOPOB M MOCTPOCHHUS DIICKTPOHHBIX CXEM;

— TUIIOBBIE Y3JIbl U YCTPOICTBA 3JEKTPOHHON TEXHUKH.

1.3.2 B pe3ynbTare OCBOCHHUs y4eOHOW AMCHMIUIMHBIOOYYAIOIIMKCS JOJKEH C(HOPMHUPOBATH
CJICAYIOIINE KOMITETECHITHH:

-o0mme:

OK.01 Bei6upath crioco0sl penieHus 3a1a4 npohecCuoHaIbHON ASITENPHOCTH MPUMEHHUTEIBHO K

Pa3INYHBIM KOHTEKCTaM

OK.02 HMcnonp30BaTh COBpEMEHHBIE CPEICTBA MTOMCKA, aHATIM3a U MHTEPIIPETAIluy HHHOpPMAIUU 1
nH(OpPMaLMOHHBIE TEXHOJIOTUH I BHIIOTHEHUS 3a7a4 IpodeCcCHOHAIbHON JesITeIbHOCTH

-npogeccHOHAIbHbIE:
[IK1.1 Anamm3upoBaTh pabOTy CTAHIMOHHBIX, MEPErOHHBIX, MHKPOIPOLECCOPHBIX H

ANArHOCTUYCCKUX CUCTCM aBTOMATHKHU 110 NPUHIUIIAAJIBHBIM CXCMaM

[IK2.7 AmnanusupoBaTh pabOTy CTaHIIMOHHBIX, IIE€PETOHHBIX, MHUKPOMIPOIIECCOPHBIX |
ANArHOCTUYCCKHUX CUCTCM aBTOMATHKHU 110 NPUHIUIIAAJIBHBIM CXCMaM



[1K3.2 W3mepsaTh W aHAIM3WpPOBAaTh TMapaMeTpbl TPUOOPOB W YCTPOWCTB CHUTHAIIM3AIUH,
HEHTPAIN3AUUN U OJIOKUPOBKH.

1.3.3 B pesynbprate OCBOCHHMsSI TPOrpaMMbl YYeOHOW IUCHUILIMHBI pPEaTU3yeTcs MporpaMMma
BOCIIUTAHMsI, HApaBJIeHHas Ha (POPMUPOBAHUE CIIECAYIOMINX JINYHOCTHBIX pe3ynbTaTtoB (JIP):
- 3aboTsAmuiics 0 3alIuTe OKPYXKAIOMICH Cpeibl, COOCTBEHHOW M 4yXOil 0€30macHOCTH, B TOM

yucie nugpoBoi;

- T'oToBHOCTH 00y4Yaromerocsi COOTBETCTBOBATh OKUJAHUSM pabOTONATENel: OTBETCTBEHHBIM
COTPYI[HI/IK, I[I/ICL[I/IHJII/IHI/IpOBaHHBII\/'I, TPYI[OJIIO6HBBII>’I, HaHeHeHHLIﬁ Ha JOCTHXXCHHEC II0CTABJICHHBIX
3a1a4, 3 (PEeKTUBHO B3aUMOJICHCTBYIONINN C WIEHAMH KOMaHIbI, COTPYIHUYAIOIINNA C APYTHUMH JTFOIbMU,
MPOEKTHO MBICIISIIIIN;

- CrocoOHBI K TEHEPHPOBAHHMIO, OCMBICIICHHIO U JOBEJCHUIO [0 KOHEYHOW peanu3aliu
npearaéMbiX HHHOBAIIMIA;

- IlposBnsromuii cnocoOHOCTH K HEMPEPHIBHOMY Pa3BUTHIO B 00JacTH MPOGECCHOHATBHBIX
KOMIIETCHIIMM U MEKIUCIUILUINHAPHBIX 3HAHUM.



2. CTPYKTYPA Y COJEPKAHUE YYEFHOM JTUCIATIINHBI
2.1. O0beM y4eOHOM TMCHUIIMHBI U BUAbI Y4eOHO# padoThl

Ounas ¢opma o0yueHus

Buna yueOHoii padoThl

O0BeM yacoB

MakcumasibHasi yueOHasi Harpy3ka (Bcero) 110
Oobs3aTesibHASE AyAUTOPHAA yYeOHasi HArpy3ka (Bcero) 92
B TOM YHCJIE:

JIEKIINU 72
MPAKTUYECKUE 3aHATHS

nabopaTOpHbIE 3aHATHUS 20
CamocrosiTesibHast paboTa o0yuaromierocsi (Bcero) 8
B TOM YHCJIE:

HO,D,TOTOBKa K OTBE€TaM Ha KOHTPOJIbHBIC BOIIPOCHI 110 3aJaHHBIM TEMam, 5
CUCTEMaTHU3alNs 3HAHUI

ITonroroBka JoKIJIaI0B 1
[ToaroToBka k 1a60paTOPHBIM 3aHATHSIM 2
Ilpomesicymounas ammecmayus 6 popme Ik3amena (4 cemecmp) 10




2.2. TemaTn4eckuii IJIaH U CO/iep:KaHNe Y4eOHOH AUCIHMIIINHBI

YpoBeHb
OCBOCHMH,
HaumeHoBaHue pa3iesioB Conep:kanue yuyeOHOro Mmatepuaja u (p)OpMbl OPraHU3aANUN AeSITSJIbHOCTH O0bem B | dopmupyembie
U TeM o0yyaromuxcst yacax KOMIIeTeHIIHH,
JIMYHOCTHBIE
pe3yJIbTaThl
1 2 3
Beenenne Coaeprxanue yueOHOIro MaTepuaJia 2 OKO01, OK02,
3amaun ¥ 3HaUYCHHUE JUCUMIUIMHBI HA COBPEMEHHOM 3Tale pa3BUTHs 00IIeCTBa U B CUCTEME I1K1.1.,ITK2.7,
MMOATOTOBKH CIICIIMAIMCTOB, €€ CBA3b C APYTUMH qucturuimHaMu. Kmaccudukamus u T1IK3.2
BaYKHEHIINE HAIIPaBJIEHUS 3JIEKTPOHUKH. KpaTkas nCTopusi BOSHUKHOBEHUS U PAa3BUTHS
ANEKTPOHUKHU. TeXHOIOTus 3NIeKTPOHHBIX MPHOOPOB. OOIACTh MPUMEHEHHS SJIEKTPOHUKH.
Posb 1 3HaueHue AIEKTPOHHON TEXHUKHU Ha KEJIE3HOJLOPOKHOM TpaHcnopre. [lepcrnexkTuBbl
pa3BUTHS AIEKTPOHUKHU
Pa3nea 1. DnemMenTHasi 6a3a 3J1eKTPOHHBIX YCTPOHCTB 48
Tema 1.1. IlaccuBHbIC Conep:kanue y4eOHOTro MaTepuaa 4 OKO01, OKO02,
3JICKTPOHHbIE Haznauenue, knaccudukanus, KOHCTPYKIIHS, XapaKTEPUCTUKH U MAapKUPOBKA MACCUBHBIX I1K1.1.,ITK2.7,
KOMIIOHEHThI 3JIEMEHTOB JJIEKTPOHHBIX CXEM: PE3UCTOPOB, KOH/IEHCATOPOB, KaTyIIEK, IpOCcCeseH, [1K3.2
TpanchopmaTopoB. Psel HomunanoB paguoaeraneit E6, E12, E24, E48 u 1.1.
Tema 1.2. Pusnueckue Conep:kanue y4eOHOTro MaTepuaa 4 OKO01, OKO02,
OCHOBBI PadOThI ®dusnyecKre 0OCHOBHI MOMYMPOBOIHUKOB. CTPYKTYpa JIEKTPOHHBIX 000JI04eK aToMa. I1K1.1.,ITK2.7,
MOJIyIIPOBOAHUKOBbBIX CtpyKTypa KpUCTAUIMYECKOW PEIIETKH MOJYIPOBOAHUKOB. DHEpreTuuecKas quarpaMmma. [1K3.2
npudopoB CoOcTBeHHAs ¥ MPUMECHAs! POBOAMMOCTD MOTYIIPOBOIHUKOB. ['eHepanus 1 pekoMOuHaIUs
3JEKTPOHHO-ABIPOYHBIX Map. PU3NUECKUEe NPOLECChl B KOHTAKTHBIX COEMHEHUAX
I10JIYTIPOBOJHUKOB.
CtpykTypa ¥ MEXaHU3M BO3ZHUKHOBEHUS SJIEKTPOHHO-IBIPOYHOTr0 niepexoaa. CBoiicTBa p-n
Iepexo/1a Ipy HAIMYMK BHEITHETO HaNpsDKEHHs cMelleHNs. BonbramnepHas XapakTepucTuka p-
nnepexoaa. KonTakTHas pa3HOCTH MOTEHIMATIOB METAJLUT-TIOTYPOBOAHUK. [1p0o0oii AnekTpoHHO-
JBIPOYHOTO NIEPEXOIA.
Tema 1.3. Coaeprxanue yueOHOIro MaTepuaJa 4 OKO01, OK02,
IMosynpoBoOAHNKOBBIE Kinaccudukanus moaynpoBOJHUKOBBIX THOI0B. Y CTPOUCTBO, MPUHIIMI IEHCTBUA, IIK1.1.,I1K2.7,
AHOAbI BOJIbTAMIIEPHBIE XapAKTEPUCTUKH THOJ0B PA3INYHBIX BUJOB. BEIIPSIMUTEIbHBIE TUOMBL, [1K3.2

YCTPOMCTBO, TUIBI AUOJOB MO TEXHOJOTHYECKOMY MPUHIIUITY, MaPKUPOBKA




B Tom uuncise, 1a00paTopHBIX padoT

JlaGoparopuas padora Ne 1 VccienoBanue noiaynpoBOIHUKOBBIX BBIPSIMUTEIbHBIX
JMOJIOB.

Tema 1.4. bunoasipubie Conep:kanue y4eOHOTro MaTepuasa OKO01, OKO02,
TPAH3UCTOPBI OOm1re cBeieHUs O CTPYKTYpE OUIOIIPHBIX TPAH3UCTOPOB. Y CTPOICTBO, MPUHLIUT I1K1.1.,ITK2.7,
JEUCTBUSA U CXEMbI BKIIIOUEHUS. THUITBI TPAH3UCTOPOB, ONMPEEIIEMbIE TEXHOJIOTUEH [1K3.2
npoun3BojicTBa. CTaTHUECKUE XapaKTEPUCTUKU TPAH3UCTOPOB. CXEMBI C OOLIM SMUTTEPOM
(O9) u obmeit 6azoit (OB). Cucrema h-napamerpos, criocoObl UX OMpeeTIeHHS.
B Tom umnciie, 1abopaTopHbIX paboT
JlabopaTopHas padora Ne 2 VccinenoBanue TUIIOBBIX CXEM BKJIFOUEHHS TPAH3UCTOPOB.
Tema 1.5. IlosieBbie Conep:kanue y4eOHOTro MaTepuaa OKO01, OKO02,
TPAH3UCTOPHI IToneseie Tpan3ucTopsl. [1oneBpIE TPAH3UCTOPEI C YIPABIIAIOMUM P-N IEPEXOAOM; I1K1.1.,ITK2.7,
YCTPOMCTBO, MPUHIIUI AEHCTBUS, CXEMaA BKIIOUECHUS, CTATUUECKHE XapaKTEPUCTUKH, CUCTEMA [1K3.2
napaMeTpoB U CIOCOOBI UX onpeaeneHus. [loneBbie TpPaH3UCTOPHI ¢ U30JIMPOBAHHBIM
3arBopoM. MOII-Tpan3ucTopbl co BcTpoeHHBIM kKaHasiom; MOII-Tpan3uctopsl ¢
WHIYIMPOBAHHBIM KaHAJIOM.
B Tom unciie, 1abopaTtopHbIx padoT
JlabopaTopnasi pabora Ne 3 VccienoBanue CBOICTB MOJIEBOTO TPAaH3UCTOPA B CXEME
BKJIFOUEHUS C OOIIMM HCTOKOM.
Tema 1.6. Tupucropsl Conep:kanue y4eOHOTro MaTepuaa OKO01, OKO02,
Knaccugukanus THpUCTOPHBIX CTPYKTYp. JJUHUCTOP, CHMMETPUYHBIN JUOIHBIH THPUCTOD. I1K1.1.,ITK2.7,
TpuonHbIit TUPUCTOP (TPUHUCTOP); BosbTamMmnepHble XapaKTEePUCTUKHU, CXEMbI BKIIFOUCHHS U [1K3.2
1apaMeTpBhl.
B ToMm umnciie, 1abopaTopHbIX padoT
JlaGoparopHasi padora Ne 4 VccienoBanue CBOWCTB TUPHUCTOPOB.
Tema 1.7. HesqimHelinble Conep:kanue y4eOHOTro MaTepuaa OKO01, OKO02,
MOJIyNIPOBOHMKOBBIE OcHOBHBIE OIpeesIeHHs U KIIacCU(UKAIHS TOTYITPOBOIHIUKOBBIX PE3UCTOPOB. I1K1.1.,ITK2.7,
pe3ucTopbl TepMope3ucTopsl ¢ OTPULIATEIBHBIM U MOJIOKUTENLHBIM TEMIIEPATYPHBIM  KOAPPHUIIUEHTOM [1K3.2
conpoTuBiieHus. Bapuctopsl, mo3ucropsl; bonomerp. Ilapamerpst 6oomMeTpoB 1
MPUMEHEHUE B YCTPOUCTBAX JKEJIE3HOIOPOKHON aBTOMATHKH.
Tema 1.8. Coaeprxanue yueOHOIro MaTepuaJa OKO01, OK02,
OnTo3/1eKTPpOHHBIE 3akonbl portorddexra u GoToINEKTPOHHOU IMUCCHH. DOTO-ITEKTPUIECKUEC U [IK1.1.,ITK2.7,
npuodopbI CBETOM3TY4YalolIe MPUOOpHI: 00IIKe CBeICHH U KiIaccu(uKaIus, IpUHIUI paboThl, [1K3.2

XapaKTePUCTHUKH, MapaMeTphl U mpuMeHenne. Oo1ue cBeieHns 00 ONTOAIEKTPOHHBIX




npubopax.

[IpeumymiecTBa U HEJOCTATKH MTPHOOPOB OMTORIIEKTPpOHHUKH. Kitaccupukarus
OTITORJIEKTPOHHBIX MOYIIPOBOIHUKOBEIX TPHOOPOB. [10TyIIpOBOAHUKOBBIE
(dhoTosekTpuUecKre (ONTOIEKTPOHHBIC) MPUOOPHI: MPUHIIUI Pa0OTHI, XapaKTEPUCTHUKH,
napameTpsl U mpuMeHeHue. ONTPOHBIL: MPUHITUT pa0OThI, XapaKTEPUCTUKH, ITAPAMETPHI U
npuMeHenue. [1omynpoBoTHUKOBBIE MPUOOPHI 0TOOpaKEHUSI HH(POPMAITHH —
AJIEKTPOIOMUHECIICHTHBIE, CBETOIMOIHBIE U KUJAKOKPUCTAIUINYECKUE. Y CIIOBHOE
0003HaUYEeHNE U MAPKUPOBKA (POTOIIEKTPUIECKUX, CBETOM3TYUAIOIINX TPUOOPOB, ONITPOHOB
U IpubOpPOB 0TOOpaXKEeHUsI HHPOPMALIUH.

Kontponbhas pabota «DineMeHTHas 0a3a 3JIEeKTPOHHBIX YCTPOHUCTBY

Pa3znen 2. OCHOBBI CXeMOTEXHUKH IJIEKTPOHHBIX YCTPOIiCTB
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Tema 2.1. UcTOYHHKH
NMUTAHUSA FIEKTPOHHBIX
YCTpPOHCTB

Coaep:xaHue y4eOHOIro MaTepuaJia

Brempsmurtenu. Knaccudukanust oqHo(pa3HBIX BRITPSIMHATEIICH.

[TocTpoenue, MpUHIMI PabOTHI U ITApaMETPhl OJHOIIOIYIIEPHOIHOMN, ABYXIOIYIIEPHOIHON
Y MOCTOBOM CXeM BbINpsiMiIeHUs. Tpexda3Hble cXeMbl BRIIPAMIICHN. BiusHue xapakrepa
Harpy3ku Ha paboTy BBIIPSIMUTENBHBIX cxeM. CriaxuBaronue GuiabTpel. Pabota Ha
BcTpeunyro D/IC. 3apsanbie ycrporicta. [IInpoTHO-UMIySIbCHAsE MOAYJIsIUsL. MIMITyibCHBIE
MCTOYHUKM UTaHus. CTaOMIIN3aTophl HanpsHKeHus. ICTOYHUKHY cTaOUIIBHOTO TOKA.

B Tom unciie, 1abopaTropHbix padoT

JlaGopatopnas padora Ne 5 Mccnenoanue ogHo(pa3HbIX BEIIPIMUTEINEH.
JladopaTopHas padora Ne 6 VccrnenoBanue CriiaXuBarIuX (PHIBTPOB.
JlabopaTopnasi pa6ora Ne 7 VccrnenoBanue ctabuinzaropa HanpsoKEHUS.

OKO01, OKO02,
I1K1.1.,ITK2.7,
[1K3.2

Tema 2.2. Yenaurean

Coaep:xaHue yueOHOIro MaTepuaJia

Haznavenue u kinaccudukarus JIeKTPOHHBIX yeuauTenei. CTpyKTypHas cxema
3JIeKTpOHHOTO ycunutens. OCHOBHBIE MOKa3aTeIn paboThl ycunureneil. OOpaTHas CBS3b B
YCUIINTENSIX, €€ BUbI, Kilaccuukanus. BnusHue oOpaTHOI CBsI3M HA OCHOBHBIE TIOKAa3aTeNN
paboThl ycunuTens: Kod(h(GUIUEHT yCUIIeHNUs, YyBCTBUTEIBHOCTD, BBIXOAHAS MOUTHOCTbD.
CxeMbl BKJIIOUEHUS YCUITUTENIbHBIX 2JIEMEHTOB B YCHIIMTENSAX. BiusiHue cxeM BKIIOUEHUS
YCUIUTCIIbHBIX 3JICMCHTOB HAa YCUJICHUC TOKA WJIW HANIPSAXKCHUS B YCHIIUTCIIC. BI/I,Z[BI pa6oqnx
PEXKUMOB YCUITUTENBHBIX 3JIeMEHTOB. KpaTkast xapakrepuctrka pexumoB A, B, AB, C.
Crioco0bI oOecrieueHns pabovyero peKuMa yCHIHTENbHOTO dJIEMEHTa (TPaH3UuCTOopa).
CrniocoObl mogauu cMenieHus. TepmocTaOuinm3aus 1 TEPMOKOMITEHCAIUS TTOJTI0KEHUS
pa60qel71 TOYKHU MOKOA YCHIIUTCIILHOTO 3JICMCHTA. Ycunurenu NEpEMCHHOTO TOKA U
HanpspkeHus. [loctpoenue u paboTa OJHOTAKTHBIX U ABYXTAKTHBIX KACKaJOB YCHIJICHUS.
OCOGGHHOCTI/I MOCTPOCHUSA BXOAHBIX U BBIXOJHBIX KAaCKa10B. Tp€6OBaHI/I}I, NPCABIABISICMBIC K

OKO01, OKO02,
I1K1.1.,ITK2.7,
[1K3.2




BXOJIHBIM (ITPEIBAPUTEIBHBIM), IPEIBBIXOIHBIM (IPOMEXKYTOUHBIM) U BBIXOIHBIM
(OKOHEUHBIM) KackagaM ycuieHHs. MHOrokackaaHble ycunurenau. EMkocTHas, pesucropHas
U TpaHcopmaTopHast MexXKackaHble cBs3u. CriocoObl yMEHBIIEHHUS Tapa3uTHON 00paT-
Ho¥ cBs3u. [locTpoeHue u paboTa (pa30MHBEPCHBIX KACKAIOB U AMUTTEPHBIX TTOBTOPUTENICH.
YcunuTenu nocTossHHOTO ToKa. bamaHcHbIe CXeMbl YCUIIUTENEH MOCTOSIHHOTO ToKa. Jpeiid
HYJIs 4 criocoObl ero ymensiuenus. Jugpdepennmansusle yeunurenu. OnepannoHHbIe
ycunTend. CXeMbl BKIIOUEHHUS ONIEPAlMOHHBIX YCUIIUTENEN

CamocrosiTesbHasi padora

TepMocTabunm3anus pexxuMoB paboThl, padoTa TpaHC(HOPMATOPHBIX OJHOTAKTHBIX U
IBYXTAaKTHBIX KaCKaJ0B,0eCcTpacopMaTOpHOTO IBYXTAKTHOTO KacKa/ia, MHOTOKACKaIHbIC
YCUIIUTEIIH.

B Tom unciie, 1abopaTtopHbix padoT

JlabopaTopHas padora Ne 8 ccrnenoBanue 0THOTAKTHOTO YCUITUTEIS.
JlabGoparopuas padora Ne 9 VccienoBanue cxeM BKIIOUYEHHST ONEPAMOHHBIX YCUITUTENIEH.

Tema 2.3. I'enepatopsl

Coaep:xaHue yueOHOIro MaTepuaJia

OO6m1ast XxapakTepucTHKa B KiacCUpUKAIUSI TEHEPATOPOB AJIEKTPUICCKUX KOJICOaHUM.
Konebarenbublit kouTyp. CBOOOAHBIE KOIEOaHHS B KOJIEOATEIBHOM KOHTYPE.
BrinyxxaeHHble Kosie6aHus B MOCIEeI0BAaTEIbHOM U NMapaJlJIeIbHOM K0JIe0aTeIbHOM KOHTYpE.
Busl napanienbHbIX KOHTYPOB. BeIHYKI€HHBIE KOJIeOaHUs B CBI3aHHBIX KOHTYpPaX.
[TpuHIKT TOCTpOSHUS U PabOTHI TeHEpaTOpa CHHYCOMIAIBHBIX (TAPMOHHYECKHUX )
kosiebanuii. OCHOBHBIE MOHATHA U TPEOOBaHUS K IOCTPOCHUIO T€HEPATOPOB FApMOHUYECKHIX
koneOanuii. ABroreneparop tuna LC. TpexToueunsie cxeMbl apTorenepatopoB tuma LC.
Crabunmsanus 4actoTsl reHeparopo tuna LC. KBapiieBbie reHepaTophl U CXEMBI C
MIPUMEHEHHEM KBapLEBbIX cTabMIN3aTopoB. COBpeMEHHbIE METO/IbI MOTYYEHHS
rapMOHUYECKUX CUTHAJI0B. CHHTE3aTOpPbI YaCTOTHI.

OKO01, OKO02,
I1K1.1.,ITK2.7,
[1K3.2

Tema 2.4. diekTpuyeckue
puabTpbI

Coaep:xxaHue yueOHOro MaTepuaJia

Onexrpudeckue GUIbTPhl, pa3HOBUAHOCTH, IPUHIUI pabOTHI, 00JIaCTh MPUMEHEHNUS, CXEMBI
BkitoyeHus. LC-¢punbtpsl, RC- punbtpsl

B Tom unciie, 1abopaTtopHbix padoT

JlaGopatopnas padora Ne 10 MccnenoBanue ycTpoiicTBa U paboThI DJIEKTPUIECKUX
¢bunpTpoB Trna 3b® u 3b-JICIL»

OKO01, OKO02,
I1K1.1.,ITK2.7,
I1K3.2

Tema 2.5. DjIeKTPOHHbBIE

Coaep:xaHue yueOHOIro MaTepuaJia

OKO01, OK02,




KJII0YH

OOu1re cBeeHus 00 IEKTPOHHBIX KIII0UaX Kak (POPMUPYIOMINX HETMHEHHBIX LEIsX.
OCHOBHBIE MIOHATHUA O TUOJHBIX U TPAH3UCTOPHBIX KJIH0YaX, X BUABL. [IpuHIATIBL
MOCTPOSHMSI U paboTa TUOJHBIX KITtoUel. [[pUHIMITBI TOCTPOEHHS U pabOThl TPAH3UCTOPHBIX
KIIF04Yel Ha OUMOJISIPHBIX U MOJIEBBIX TPAH3UCTOPAX. TPaH3UCTOPHBIE KIIIOUHU C BHEIIHUM
HUCTOYHUKOM cMelleHus. TpaH3uCTOPHBIN NEPEKI0YaTeNb TOKA. [[HOIHbIE U TPAH3UCTOPHBIE
OTPAHUYUTENIN OJHOMOJSAPHOTO U ABYXIIOISPHOTO CUTHAIA

I1K1.1.,ITK2.7,
I1K3.2

Tema 2.6. Jlornueckue
3JIeMEHThI

Coaep:xaHue yueOHOIro MaTepuaJia

[TonsiTHs 0 TOrMYEeCKUX PYHKIMSX, HJIEMEHTaX U JJOTHYecKkux ycrpoictBax B [IUMC.
OCHOBHBIE XapaKTEPUCTUKHU U MapaMETPhI JIOTHUYECKUX 3JIEMEHTOB. CXEMHBIE peleHus
OCHOBHBIX JIOTHYECKUX DJIEMEHTOB: TpaH3uCcTOpHO-TpaH3uctopHbie (TTJI, TTJII),
smutTTepHO-cBsi3anHble (DCJI), MHTErpanTbHO-UHKEKIIUOHHBIE (I/Izﬂ), Ha MOJIEBBIX
tpanzuctopax u KMOII crpykrypax.

OKO01, OKO02,
I1K1.1.,ITK2.7,
[1K3.2

Tema 2.7. Tpurrepsi

Coaep:xaHue yueOHOIro MaTepuaJia

OO6mwme cBeeHus O TpUrTepax u ux kiaccudukanus. [IpuHIUI mocTpoeHus u padora
CXEM CUMMCETPUYIHOTO TpUITEPA. HpI/IMeHeHI/Ie TPUTTCPOB B KAUYCCTBC DJICMCHTOB IIaMsTH,
nenurtenen 4acToThl. [locTpoeHne cTaTUYeCKUX U AUHAMUYECKUX TpUrrepoB. Cocras
CXCMbI, HA3HAYCHUC 3JICMCHTOB U NPUHIUIT ﬂeﬁCTBHH HCCUMMCTPHUYHOTO TPUTTECPA
[IMuTTa Kak popMUpOBaTENS UMITYIHCOB MPSAMOYTOJIBLHON (POPMBI U3 CHHYCOUAATHLHOTO
HanpsokeHus. O0JacTh NPUMEHEHUs! TPUTTEPOB B YCTPOMCTBAX aBTOMATUKH Ha
KEJIEe3HOAOPOKHOM TPAHCIIOPTE

OKO01, OKO02,
I1K1.1.,ITK2.7,
[1K3.2

Pa3nes 3. OcHOBbI MUKPO3JICKTPOHHKH

Tema 3.1. IlpuHuUnbI U
TEXHOJIOTUM MOCTPOEHUs
nmcC

Conep:kanue y4eOHOTro MaTepuaa

OO01mue cBeIeHUS 0 MHUKPOAIEKTPOHUKE. TepMUHOIOTHS U KiTacCu(DUKAIHS HHTETPAThHBIX
mukpocxeM (MMC). Cucrema o6o3nauenuit UMC. OCHOBHBIE TTOHATHS O KOHCTPYKTHBHO-
TEXHOJIOTHYECCKUX OCO6CHHOCT$IX H3TOTOBJICHUS UHTCTPAJIbBHBIX MUKPOCXEM. OcHOBHEIE
MOHATHUS O METO/IaX U30JIAIUY 3JIEMEHTOB U KOMIIOHEHTOB M METOAAaX ()OPMHUPOBAHUS
AKTHUBHBIX U ITACCUBHBIX 3JIEMEHTOB U KOMIOHEHTOB B IMC. CXxeMOTeXHUYECKUE
ocobennoctu B UMC

OKO01, OKO02,
I1K1.1.,ITK2.7,
[1K3.2

Tema 3.2. AHAJIOTOBLIE
UMC

Conep:kanue y4eOHOro MaTepuasia

OOu1re cBeeHust 00 aHATOTOBBIX MHTErpajIbHBIX MUKpocxeMax (AMMC). OcobenHnoctu
noctpoenust AUMC mist yeunenus, mpeoOpa3oBaHusi 1 00pabOTKH CUTHAJIOB.

OKO1, OK02,
I1K1.1.,ITK2.7,
[1K3.2

Tema 3.3. lIlndposbie

Conep:kanue y4eOHOTro MaTepuaa

OKO01, OK02,
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nmcC O6ume ceenenus o LIMMC. Jloruka npeacrasineHust nHpopMauu B udpoBoit popme. I1K1.1.,ITK2.7,
Knaccugukanus nudpoBbIX HHTErpanbHBIX MUKPOCXEM. I1K3.2

IIpoMe:xxyTO4YHas aTTECTALUA - IK3AMEH 10

CamocrosiTesbHast padoTa 8

Bcero 110

JIJist XapaKTepUCTUKH YPOBHS OCBOCHHS Y4€OHOTO MaTepralia UCIIONB3YIOTCS CIIEAYIOIIe 0003HaAYCHHUS:

1. -03HaKOMHTENBbHBIN (Y3HABaHHUE paHEe U3YYCHHBIX 0OBEKTOB, CBOWMCTB);

2. - penpoayKTUBHBIN (BBIIIOTHEHHUE ACATEIBHOCTH 110 00pasily, MHCTPYKLIUU WU IO PYKOBOJCTBOM)

3.- IPOAYKTUBHBIN (IJITAHUPOBAHUE M CAMOCTOSITEIIEHOE BBITIOIHEHUE JIESTETLHOCTH, PEIICHHE IPOOIEMHBIX 3a/1a4)
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3. YCJIOBUS PEAJIM3ATIIUU ITPOT'PAMMBbI YUYEBHOM JUCIUIIJINHBI

3.1 TpeGoBaHusi K MUHMMAJIBLHOMY MATEPUAJIbHO-TEXHUYECKOMY 00ecredeHn 10

YyeOHast AUCIUILTIHA PEATU3yeTCs B JIA0OpaTOpUU «DIEKTPOHHAS TEXHUKAY.

O6opynoBanue yueOHOTO KaOHUHEeTa:

Paboune Mecta 1o KOJIMUECTBY 00y4aromuxcs (CToM, CTy);

O6opynoBaHHOE paboyee MECTO MperoaBaTes;

Metoanyeckoe obecriedeHre Mo AUCHUILTHHE «DJIEKTPOHHAs TEXHUKa;

Pa3znarounslii Matepuan Ass CTYJEHTOB MO TUCHUIUIMHE;

KoMrieke MeToandeckux ykazaHUi AJsl CTYACHTOB-3a09HUKOB;

Harnsinaeie mocoous.

IInakarsr;

CTEH/IBI JUTSI BBITIOJTHEHUS TA00OPAaTOPHBIX padoT:

crenn tuna SUCOCHP.001 PO (1068);

crersr Tuna OMBUCP.001 P3 (1097); 17J1-03.

N3mepuTenbHbIe MPUOOPHI: OJHOIYYEBBIE JIEKTPOHHBIE OCIMILIOTPaQbl U MYJTbTUMETPHI,

['eneparop rapMOHHUYECKUX KOJICOAHMIA,

KOoMITIEKT MOHTaXHBIX HHCTPYMEHTOB (Ha0Op OTBEPTOK, IIOCKOTYOITbI, 00OKOPE3bI, MAsIIEHUK
C MPUHAJUICKHOCTAMH U1 AaWKU, TUHIIETHI, U3MEPUTEIbHBIE IIYTIbI);

HaOOPBI AIIEMEHTOB ¥ KOMIIOHEHTOB: MOJYIIPOBOJHUKOBBIX MPHUOOPOB (JIMOBI, OUTIONSIPHBIE U
M0JIEBbIE TPAH3UCTOPbI, TAPUCTOPHI, ONTONAPHI, IUPPOBLIE U aHAIIOTOBbIE MUKPOCXEMBI), PE3UCTOPHI
(TIOCTOSIHHBIE ¥ TIEpEMEHHBIC), KOHJEHCATOPhl (TIOCTOSIHHBIE W TIEPEMEHHBIC), Mallora0apuTHBIC
JIpoccenu, MajorabapuTHeie TpaHchopMaTopbl (MMITYJIBCHBIC, COTJIACYIOIIHE, ITOBBIIIAIOIIHE,
MOHWXAIOIIUE) U JIp.

JIOKaJIbHAasA CeTh C BRIXOJIOM B Internet;

JMIIEH3UOHHAA onepannonHas cucrema Windows 8.1;

nuIeH3noHHas nporpamma Microsoft Office2013;

JIMLEH3UOHHAs antuBupycHas mnporpamma ESETNod 32;numeH3uoHHas mporpamma
FineReader 7.0

KOMIIBIOTEPHI TI0 KOJIMYECTBY 00 yUJaIOMIUXCS

nepudepuiiHbie YCTPOMCTBA (CKaHep, MPUHTED);

MYJIbTUMEAUNHBIN IPOEKTOD;

IlepeyeHb JIMIEH3MOHHOT0O W  CBOOOJHO PACHPOCTPAHAEMOI0 INPOrPpaMMHOIO
ob0ecreyeHus:

Ilepeuenn HCIIOJIb3YEMBIX y4e0HBIX W3JaHUM, HNutepHeT-pecypcos,
JOTIOJIHUTEBHOM JINTEPATYPHI.

IIpu u3y4yeHun AUCHUILIMHBI B JopMaTe 3JIEKTPOHHOr0 00y4YeHHsl C MCIOJIb30BAaHUEM
HOT: [Ipenynusepcapuym

3.2. UnopmaunonHoe odecnevyeHne peaau3amum NporpaMmmbl

Ilepeyenb pexoOMeHAyeMbIX Y4YeOHBIX W3IaHUI, JONMOJHUTEJILHOH JINTEPATYpPhbl
NuTepHeT-pecypcoB, 6a3bl JaHHBIX 0M0JIM0TEYHOT0 oHaA:

3.2.1.0CcHOBHBbIEC HCTOYHUKH:

1. Makapos, O. }O. DnekTpoHHKa 1 MUKpOMpoLeccopHast TexHuKa : npakTukyM / O. 1O.

Makapos, A. B. Typeukuii, M. B. XopomaiiinoBa. — BopoHex : BopoHeKCkHil ToCy1apCTBEHHbBIN
texHndeckul yausepcutet, ObC ACB, 2019. — 171 ¢. — ISBN 978-5-7731-0753-8. — TekcT :

AJIEKTPOHHBIA //  DnekTtpoHHO-OmOMuMoTeunass cuctema I[IPR BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/93305.html
2. Hlommn, E. JI. Onekrponuka. IloxynpoBoagHukoBbie puoOops! : yuedHoe mocodue / E.

JI. HlommH. — Mocksa : Al IIu Ap Menua, 2021. — 238 c¢. — ISBN 978-5-4497-0508-2. — Texkcr
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AJIEKTPOHHBIA // nexTpoHHo-OMOmmoTeyHas cucrema IPR BOOKS : [caiir]. — URL:
http://www.iprbookshop.ru/100742.html

3. ®enopos, C. B. Dnekrponuka : yuebnuk ans CIIO / C. B. ®enopos, A. B. Bounapes.

— CapatoB : IlpodobpazoBanue, 2020. — 217 c¢. — ISBN 978-5-4488-0717-6. — TekcT :

ANIEKTPOHHBIN // DnexkrpoHHo-OmOmmoreyHas cucrema I[PR  BOOKS : [caiit]. — URL:
http://www.iprbookshop.ru/92209.html

3.2.2.J/lonoIHUTEIbHbIE HCTOYHUKH:

1. DnextpoHuka u cxemotexnuka : yueoOnuk s CIIO / B. . Hukynun, 1. B. T'opaenko, C.
B. Camponos, /1. H. PezenskoB. — CapatoB, Mocksa : [IpogobpazoBanue, At [Iu Ap Menua, 2020.
— 159 c¢. — ISBN 978-5-4488-0835-7, 978-5-4497-0522-8. — TekcT : HIEKTPOHHBIH //
DNEeKTPOHHO-OMOIMOTeUHAS cucremMa IPR BOOKS : [caiiT]. — URL:
http://www.iprbookshop.ru/94215.html

2. TpyonukoBa, B. H. DnekrporexHuka W 3JEKTPOHHKA. DJIEKTPUUECKUE IEMH : ydeOHOE
nocobue mnsa CITIO / B. H. Tpyonukosa. — Capatos : [Ipodobpazoanue, 2020. — 137 c. — ISBN
978-5-4488-0718-3. — TekcT : anmeKTpoHHBIN // DnexkTpoHHO-0nOmoTeyHas cuctrema [IPR BOOKS :
[caiiT]. — URL: http://www.iprbookshop.ru/92216.html
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4. KOHTPOJIb U OIIEHKA PE3YJbTATOB OCBOEHMS YYEBHOM JJUCHUILJIAHBI

KouTponb u olleHKa pe3yJabTaTOB OCBOEHHUS Y4eOHOro TMpeaMeTa OCYIIECTBISETCS

IpernojaBaTesieM B Mpoliecce MPOBEACHUS TEOPETHUECKUX, TPAKTUUECKUX U JIaOOpaTOPHBIX 3aHATUH,
BBITMIOJITHEHUS 00yYaroIUMHKCS UHIUBUIYaTIbHBIX 331aHUN (TIOJTOTOBKHU JAOKJIA/I0B).
[IpomexyTouHas aTTectanus B popme 3K3aMeHa

Pe3yabTaTnl 00yueHus

Kpurepum oueHku

MeToabI OlIeHKH

Hepeqeﬂb 3HaHHﬁ, OCBaMBaeMbIX B paMKax TUCHUIJIMHBI:

— CYIIHOCTB (PU3NUYECKUX
MPOIIECCOB, TPOTEKAIOUINX B

- oOyuaromuiics 00BSICHIET CYIIHOCTh

(U3UYECKUX MPOIECCOB,

PAa3JINIHBIC BUIBI
YCTHOTO OTIpOCa,

YCTPOMCTB 3JIEKTPOHHOMN
TEXHUKH;

— IPOU3BOAUTH TIOJI00D
JJIEMEHTOB JIEKTPOHHOMN
anmnapatypsl 10 3aJaHHBIM
rnapameTpam.

MapKHPOBKE;

SJICKTPOHHBIX HpI/I60an )41 MPOUCXOAAIIHNX B 3JICKTPOHHBIX TCCTUPOBAHUC,
YCTpOICTBAX; YCTPOMCTBAX; KOHTPOJIbHAs
— NPUHIUIIBI BKIIIOYCHUA - HOSACHACT NPUHIUIIBI BKITFOYCHU A pa60Ta; OLICHKAa
ANEKTPOHHBIX MPUOOPOB U 3JIEKTPOHHBIX MPUOOPOB U MOCTPOCHUSI | BBIITOJIHEHUS
MTOCTPOCHHUS SICKTPOHHBIX AJIIEKTPOHHBIX CXEM; nabopaTtopHOit
CXEM; - IEPEUUCTISIET U XapaKTepU3yeT paboThL.

— THUIIOBLIC Y3JIbI U YCTpOﬁCTBa OCHOBHBIC THUIIOBBIC Y3JIbI U YCTpOﬁCTB

3JIEKTPOHHOU TEXHUKH. 3JIEKTPOHHOU TEXHUKH.

Ilepeuennb ymeHuii, 0CBaUBaeMbIX B PAMKAX TUCIHUIIUHBI:

— OIIPENENATh U - oOyuaronuiics yBepeHHO YUTAET - OLICHKAa
aHAJIM3UPOBATH OCHOBHBIE 3IEKTPOHHBIE CXEMBbI, aHATU3UPYET U pe3yNIbTaToOB
napaMeTpsl AIEKTPOHHBIX CXEM | OLIEHHBAET UX pabOTOCIOCOOHOCTH; BBIIIOJIHEHUS

Y TI0 HUM yCTaHaBJIMBATh - OIpeeNsieT TUI U/ HOMHHAI 1a00paTOPHBIX
paboTocrnocoOHOCTh AIIEKTPOHHOT'O KOMITOHEHTA TI0 €r0 pabot

Pe3yabTaTsl BocmuTaTeIbHOM
padoTsl (hpopmMupoBaHue

®opMbI U METOAbI OLIEHMBAHUS
copMHPOBAHHOCTH

Hymepanusi tem B
COOTBETCTBHHU €

TeMaTHYECKHUM
JIMYHOCTHBIX Pe3yJIbTATOB) JIMYHOCTHBIX Pe3yJbTATOB
ILJIAHOM
JIP 10 3abotamuiics o 3alIuTe o Tema 1.1. ITaccuBHBIC
o HabGnronenue, TeKymuii KOHTPOIIb,
OKpY>Karolen cpenpl, AJIEKTPOHHBIE
o o 3KCHepTHa$I OILICHKA BBIIIOJITHCHUA
COOCTBEHHOI n qyKOU KOMITOHEHTBI
MPaKTUYECKOTO 3aaHMS,
0€30IIaCHOCTH, B TOM YHCIIE o Tema 1.2. dusnyeckue
o MOHI/ITOpI/IHF CaMOCTOATCIBbHOU
udpoBoii. OCHOBBI PabOTHI

paboTHI

JIP 13 T'oTOBHOCTH
oOyuJarorerocs
COOTBETCTBOBATH OXKUIAHUSM
paboToaTeneii: OTBETCTBEHHBIN
COTPY/IHUK,
JUCLUIIIMHUPOBAHHBIM,

HabGnronenue, TeKymuii KOHTPOJIb,
OKCIICPTHAA OLCHKA BBIIIOJIHCHUS
MPAKTHYECKOT0 3a/JaHus,
MOHUTOPHUHT CaMOCTOSITSIILHOU
paboTHI

[IOJIyIIPOBOTHUKOBBIX
puOOpOB

Tema 1.3.
[TonynpoBOIHUKOBBIE
JHUObI

Tema 1.4. bunosnspubie
TPAH3UCTOPBI

14



TPYIOTFOOMBBIN, HAIICTICHHBIN
Ha JOCTUXKEHHE MOCTABIEHHBIX
3ama4, 3QHEeKTUBHO
B3aWMO/ICHCTBYIOLIH C
YIeHaMHU KOMaH/Ibl,
COTPYAHUYAIOLIUHI C IPYTUMHU
JIXOJIbMH, TPOEKTHO MBICIISIIIUN.

JIP 25 CriocoOHBIi K .
HabG:roienue, TeKymui KOHTPOJTb,
TCHEPUPOBAHUIO, OCMBICIICHHIO
. | DKCHepTHas OI[CHKA BBIIOJTHCHHS
¥ JIOBEJCHHIO J0 KOHCYHOM
NPaKTUYECKOTO 3a/1aHus,
peanu3aIm npeyIaraeMbIx .
o MOHHUTOPHUHT CaMOCTOSTEIbHOM
VWHHOBAIIUH.
paboTHI
JIP 27 [IposBnstommii
CHOCOOHOCTH K HENPEPHIBHOMY .
Habmionenue, Tekymuii KOHTPOIb,
Pa3BUTHIO B obnactu
9KCIIEPTHAsI OIICHKA BBITIOJIHEHUS
npodeccHoHATBLHBIX
. NPaKTHYECKOTO 3a[aHus,
KOMITETEHITHIA u

MCKIAUCHUIITIMHAPHBIX 3HAHUM.

MOHHUTOPHHT CAMOCTOSTEIBHOM
paboThI

Tema 1.5. IToneBbie
TPaH3UCTOPBI

Tema 1.6. Tupuctopsl
Tema 1.7. Henuneitnsie
MOJTYTIPOBOTHUKOBBIE
pe3UCTOPhI

Tema 1.8.
OnTo37€KTPOHHBIE
MIPUOOPHI

Tema 2.1. UcTounuku
MUTAHUS SJIEKTPOHHBIX
YCTPOMCTB

Tema 2.2. Ycunurenu
Tema 2.3. I'enepatopsl
Tema 2.4.
DNEeKTpUUYECKHE
GUIBTPHI

Tema 2.5. DnekTpoHHBIE
KITIOYHU

Tewma 2.6. Jlornueckue
AJIEMEHTBI

Tema 2.7. Tpurrepst
Tema 3.1. IlpuHuuns! u
TEXHOJIOTHHI
noctpoenus UMC
Tema 3.2. Ananorossie
nMC

Tema 3.3. [{udpossie
nMC
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S.IEPEYEHDB UCITIOJIb3YEMbBIX METOAOB OBYYEHU

5.1. [TaccuBHBIE: IEKIHH, OECEIbI, ONIPOCHI, CAMOCTOSTENbHAS pab0Ta, TECThI, METO]I MJLTIOCTPAIUI 1

METOJ IEMOHCTpaLui

5.2. AKTHBHbIE W UWHTEpaKTHUBHBIE: 00pa3oBaTelbHbIE BUACOPHIBMBI, HHTEPAKTUBHBIE WIPBHI,

TBOPYCCKUC 3aJaHU.
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